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Abstract Title: Expanding a tubular 
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An apparatus, comprising: a first tubular member 
(170); and a second tubular member (155) coupled 
to the first tubular member; a mandrel (145) within 
the second tubular member; a pressurized region 
(175) within the second tubular member above the 
mandrel; end a mechanism adapted for displacing 
the mandrel with respect to the second tubular 
member; wherein the first tubular member includes 
a defective portion, and wherein the second tubular 
member is positioned in opposing relation to the 
defective portion. 

The first tubular member may be a wellbore casing 
end the second tubular member may be suspended 
in situ to repair the defect in the wellbore casing. 
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EXPANDING A TUBULAR MEMBER 
Cross Reference To Related Applications 
The present application claims the benefit of the filing date of u s n^c ■ 

2/18/2000, the disclosure of which Is Incorporated herein by reference 

This apphcation is a continuation-in-part of U.S. Serial No 09/559 122 ^ 
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fibd on 3/11/1999. ww* ^ a continuaHofWrvpart of U S oaten. 

number 08/510 qii a»nm . p ™"' a W |e »*»> aerid 

ou/m.611, attorney docket number 26791.8. filed on 2/11/1999 wfilcb *». „ 
conBnuai(on4nDart of US oaten. «, n n M «™ • . """ 1s89 ' "»s a 

iOT/IWft ~ — — i-^r 00,111,293. 

i'Srrr rc,a,ed to *■ rr s r.r * 

25 filed on 11-16-1999 wh,w, - T"^ ' * dOCket nUmber 25791.9.02, 

- <3, ^ ^ J£ ^ *" ™*<™ - 

25791.6.02. filed on 2-10-2000 wNct, Z^, I ~ ^ nUn " >er 

Bad on 2-11-1999- ™ „ , / . W11M11 - a »«™>' ***•< number 25791.8. 

•» on ^ ii 1999, (,) proistonal patent application number 6o/,?i ™, . 
dockef numbar 25791.7 filed on 2 2S.1000 «0/12l,702, attorney- 

's 00/121841 aton-.1T. 1m(5) ^^ l P ate ™ Walton numbar 

0/121.841. attorney docke, number 25791.12. filed on 2-28-1999; ,8, provlsiona, 
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25791.11 filed cn 3-11-199* (Q'pnMml patent application number 60/131 106 
numto 60/137.998. attorney docket number 25791.17, Had on 6-7-1999- (10) 

" on 7 9-1999. (11) pmvBtona, ^ appljoaBon ^ ^ 

.79,.^ M; (12) ^ ^ 

" -*»»^^ 

'999. 05) wovBlonal patent appllcalion number dodM 

15 ™f*er2S791.27.flW on 11-01-1999. — "Homey docket 

*PPl^lncon>or, l .b yn M^^ 

Background of the Invention 
""""as mal are formed using expandable tut**. 

borah* „ prev , w Caps. 0 , tn. bo^Ce wal, and prevent LJ^Z 
1 blT.'T fie formation or inflow of fluid from me foL.„ J£ ^ 
£*«We casm, wnk* * to be InstaiW ,„ . 

■tmaier dlameler than flie easing of (he upper interval. Thus, me casinos „ „ . 
«*- * cask, diamae. deoeask* „ do^dfreZ *„L 

™* a* P-ded between tb, out^unaees 0 f „ casing and m. boring 

a large borehole drameler involves Increased costs due to heaw «<r™ „ ~ 
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•taita. dffad m to of «. .„„ to ^ ^ „ ^ 
removed. 



°""*»*- * ■» surtac. and of to w. Bbore , a wemaxl „ 
M nftd. a surfaoa casing. , „ and/or 

• «N» and a Oh**™, ^ Typlea% ^ ^ a 

«™*en»n. of o,,^ . pred(lctlon ^ Mn „ M 

«• oround. Th. com^oaal dasiga and of watoad, „ and 

oornpiex. 

> Conventionally, a wellbore casing cannot be formed during the drilling of a 

™. T*"*' *" We " b0re ,S ^ ^ th6n 3 We,lbore -*0 is formed In the 
newly dnlled section of the wellbore. This delays the completion of a well 

Thepresent invention is directed to overcoming ione or more of the limitations of 
the existing procedures for forming iwellbores and wellheads, 

Summary . 

According to another embodiment of the present invention, a method of 
expanding a tubular member is provided that includes placing a mandre. within the " 
tubular member, pressurizing an annular region within the tubular member above the 
mandrel, and displacing the mandrel with respect to the tubular member 

According to another embodiment of the present invention, an apparatus for 
rad«lly expanding a tubular member is provided that includes a first tubular member a 
second tubular member positioned within the first tubular member, a third tubular 
member movably coupled to and positioned within the second tubular member, a first 
annuter sealing member for sealing an interface between the first and second tubular 
members, a second annular sealing member for sealing an interface between the 
second and third tubular members, and a mandrel positioned within the first tubular 
memberandcoupledtoanendofthethirdtubulafmember. ' 

■wJTT! ? anGther * * e ^ inVenti0n ' an a PP a -tus is 

proved that .ncludes a tubular member, a piston adapted to expand the diameter of 

T2«Z I" : *» tabul * T. and an annular chamber 

defined by the piston and tubular member. The piston includes a passage for 
conveying fluids out of the tubular member. 

According to another embodiment of me present invention, an apparatus is 
Provided that incudes a preexisting structure and a «ubu.ar member coupled to the 
preexsting structure. The tubular member is coupted to the preexisting structure by 



the process of: positioning the tubular member in an overlapping relationship to the 
Pasting structure, placing a mandrel within the tubular member, pressurizing an 
annufcr region within the , tubular member above the mandrel, and displacing the 
mandrel with respect to the tubular member. 
8 According to another embodiment of the present invention, a method of 

expanding a tubular member is provided that Includes preforming the tubular member 
to include a first portion, a second portion, and a third portion, placing a mandrel within 
the second portion of the tubular member, pressurizing a region within the tubular 
member; and displacing the mandrel with respect to the tubular member. The Inside 
10 diameter of the second portion of the tubular member is greater than the inside 
diameters of the first and third portions of the tubular member. 

According to another embodiment of the present invention, an apparatus for 
rad,aBy expanding a tubular member is provided that Includes a first tubular member a 
second tubular member coupled to the first tubular member, a third tubular member 
coupled to the second tubular member, and a mandrel positioned, within the second 
tobuterrnember and coupled^ The inside 

IT S9COOd ******* greater than the inside diameter of the first 
and third tubular members. 

According to another embodiment of the present invention, an apparatus is 
20 provided mat includes a tubu,ar member having first second, and third portions a 
p.ston adapted to expand the diameter of the tubular member positioned within the 
second portion of me .tubular member, the piston including a passage for conveying 
fluKfe out of the tubuiar member. The inside diameter of the second portion of the 
tubular member is greater than the inside diameters of the first and third portions of the 
25 tubular member. 

Aooo*g to anoaw ambodinton, of ^ prcssn, tovanaon. m „ 
pn»ktod that mdudaa a pasting abacton, and a tubular mambar couplad to Ih. 
P^n. strucbm Th. tabula, man** I, couplad to tba prcaxfeBng „ 

P">»*tlng atmciur.: placing a «M w«n to. aaeond portion of <ha tubular 
««*«! P-esaurtztog an totorfor ™,ton w«Nn lha tubular mambac and diaptoctog h. 

35 ITrtT mSmbW ' S 9re8ter,han *— P^ns 

35 of the tubular member. 
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The present embodiments of the Invention provide methods and apparatus for 
forming and/or repairing wellbore casings, pipelines, and/or structure, supports by 
^expanding tubular members. In this manner, the formation and repair of 
wellbore casings, pipelines, and structural supports is improved. 

Brief Description of the Drawings 
FIG. 1a is a fragmentary cross-section illustration of an embodiment of an 
apparatus and method for expanding tubular members. 

^ FIG. 1b is another fragmentary cross-sedtonal illustration of the apparatus of 
FIG. 1a. 

FIG. 1c is another fragmentary cross-sectional illustration of the apparatus of 
FIG. 1a. 

FIG. 2a is a fragmentary cross-section Illustration of an embodiment of an 
apparatus and method for expanding tubular members. 

« F,G ' * iS an0lher fragmentar y «PSs-se<*onal illustration of the apparatus of 

15 - FIG. 2a. 

FIG. 2c is another fragmentary cross-sectional illustration of the apparatus of 
FIG. 2a. 

FIG. 2d Is another fragmentary cross-sectional Illustration of the apparatus of 
FIG. 2a. 

FIG 2a RG ^ 1S an0th6r fra9men<a ' y cross - sectiona ' "lustration of the apparatus of 

Detailed Description of the Illustrative Embodiments 
Referring now to FIGS. 1a, ib and 1c, an apparatus 100 for expanding a 
tubular member will be described. In a preferred embodiment, the apparatus 100 
includes a support member 105, a packer 1 10, a first fluid conduit 1 15, an annular fluid 
passage 120, fluid iniets 125, ah annular seal 130, a second fluid conduit 135, a fluid 
passage 140, a mandrel 145, a mandrel iauncher 150, a tubular member 155, slips 
160, and seals 165. In a preferred embodiment, the apparatus 100 is used to radially 
expand the tubuiar member 155. .n this manner, the apparatus 100 may be used to 
form a wellbore casing, line a wellbore casing, form a pipeline, line a pipeline, form a 
structural support member, or repair a wellbore casing, pipeline or structural support 
member, in a preferred embodiment, the apparatus 100 is used to dad at .east a 
portion of the tubuiar member 1 55 onto a preexisting tubular member. 

The support member 105 is preferably coupled to the packer 110 and the 
mandrei launcher 150. The support member 105 preferably is a tubular member 



20 



25 



30 



rr- — - «. 

extrusion operation. ^ upon the completion of an 

«— . •» Pa*ar „0 prated * "*!■»«■"*• «*. I. Hi 

• *an,ber ,75. T^TT," ^ **»• 

« ^ ^ i :zzz™? t 

Promt disclosure, m a DManu ■ ** tM *i»9s of the 

countiy tubular goods low allov «f~i ^ S ' f ° r exampte - °«taW 

Ttoannularfluupassane IMfed^^r^ hS<ten,6er175 - 

135. ite^^Ljr""* "* ^"*»**.<«»i<yd«A« 
— « water .pT 1^ ! ,,f "" raW, ' Mapted to ™*> •* ~ 

^^--aotrr^rj:,: 000 ^^^ 

■ Tf » •*»*<• 125 araoorti™^- ""I**" ■*"<" «Panslon prooass. 
TH. «u« ,25 pra^ra "Ctlr "* «»*^ *• •* 115. 

*S m a, oparaing pressor „„„ ra(es 



cond* ,35. The «2 ^ *" "" Ml 1,5 «"•—«- Ml 

from Parker Seals. "al 130 is a polypak seal available 

The second fluid conduit 135 is counted to 
mandrel 145 The seconri Au j ® cou P'« a <° the annular seal 130 and the 

■«** H*« oKfWd county JLTtT. ""^ as ' *» 

•PW* « ^.L^T' !"* IUb,iCan,8 ■ « " a ° * - 

» ^swnute^fc™^"™ **" 0 !» MOO pal and 0 to 3.000 

~^£z££z: - — - — * - - 

mafcnals so* aTc^^T ^ 140 " *"* <° *** 

'•''"^H 3.000 

30 sec** tabricated ^ a J***"* are " —* r M, a conic 
hfcnsto,,* alloys. Inaprafe^riT^ n ^" Ca ' b,<,e - ,i,anluraoro »« 

* M. ,50 and fc^a, ^ r ,«TJ T * ^ "» 

35 ambodio** ,ha sorfaea o, ih, conZL dlreCI,0n - "> " a P"*>"« 

oa o, , te come aaaon nangas ton aboul 58 te 52 Rockw.,1 c In 
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order to optimally provide high yield strength. In a preferred ^ 

expansion cone 145 is heat tr* ate H - embodiment, the 

and a resifient nZ ^ * pr0Vkte a hart "** 

fraJCC Lt! t : 7 ,0 —i- resistance and 

.■ 

The mandrel launcher 150 Is mi ir%iow ♦« 

145. M ». ^ ^ 17! rt M SUPP ° r ' m *" 

The mandrel launcher 150 may be fabricate , 

mm jt« r^^^"^"*"™ 9 *" 31 

uncner iso is removably coupled to the tubular member 1SS in h,- 

100. JT*n2r , r proyide -*-'-««•»•- 

£2*£Z 27? * * — 
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"Poo me M expanse of «,e ^ ^ .J'^ ~ 
« » •"»■* rtts pace, amps*, rart>We ^ Rm P . 

I2T r w **' 31 mMev,b " ^ ^ *2T£ 

mNtaU i, a ^ ^ (he slips 160 are RTTS pact* 
««de mechanical slips avaBabte tram Helllburton Enemy Sen*-* e7 , 

The JSr* r r 10 M, " d9 ~*- * »» member ,55. 

20 ZT™ ^^"^^^^of'caa^p^o,^ 
2" 155 PIMM ft* sea! to me m^ed .ub*,, member 155. The M , ,65 

CC^r?*^^^ -225 

-5 2221T. "? nJbber seals ayallabfe 1mm numemos con™*, 

vendor h to optmaHy pn**. ^ ^ ^ 

Durteg.operaaon of th. appamtus ,oo. Ihe appante ,oo Is pmfemblv toa^ed 

222J2rri" h ^^*^^**^2- 

member ,55 owdapphg^a portion of «»welbo re casing ,70 In Warn— „ * 
Ihe expanded *+rm*m 155 to couple wW, me Inside surtece o, 22*2 

222r"2 6Bps 160 and 165 1° ew9e * - «*2S 



with enhanced structural support by the sHps 160 and an enhanced fluid sea, by the 
seals 165. 



As Illustrated In FIG. 1b, after placement of the apparatus 100 in an overlapping 
retabonsN, with the wellbore casing 170. a fluid* materia. 185 Is preferab* pumped 
5 into the chamber 175 Using the fluid passage 120 and the inlet passages 125 In a 
preferred embodiment, the fluidic material is pumped Into the chamber 1 75 at operating 
pressures and flow rates ranging from about 0 to 9,000 psi and 0 to 3,000 
gaHons/mmute in order to optimally provide flow rates and operational pressures for the 
rad«l expansion process, the pumped fluidic materia. 185 increase the operating 
10 pressure wfthin the chamber 175. The tooeased operating pressure in the LZ 
175 toen causes the mandrel 145 to extrude the mandrel launcher 150 and tubular 
r^berissoftof thefaceof themandre, 145. The extiusion of the mandrel launcher 
150 and tubular member 155 off of the face of the mandrel 145 causes the mandrel 
teuncher 150 and tubular member 155 to expand in the radial direction. Continued 
15 pumpmg of the fluidic materia. 185 preferably causes the entire length of the tubular 
member 1 55 to expand in the radial direction. 

In a preferred embodiment, the pumping rate and pressure of the fluidic 
matena. 185 is reduced during the tetter stages of the extrusion process in order to 
mrnunfce shock to the apparatus 100. In a preferred embodiment the apparatus 100 
indudes shock absorbers for absorbing the shock caused by the completion of the 
extrusion process. < 

1n.a preferred embodiment, (he extrusion process causes the mandrel 145 to 
move in an axial direction 1 85. During the axia, movement of the mandrel, in a 
preferred embodiment, the fluid passage 140 conveys fluidic material 190 displaced by 
the moving mandrel 145 out of the wellborn 180. in this manner, the operational 
efficiency and speed of the extrusion process is enhanced. 

In a preferred embodiment, the extrusion process includes the injection of a' 

IT T C mat6rial lnt ° ** annU,ar re9kJn ^ tubular member 155 

and the bore hote 180. in this manner, a hardened sea.ing iayer is proved between 
the expanded tubular member 155 and the interior walls of the wellbore 180 

Asil.ustrated in RG. 1c, in a preferred embodiment, upon the completion of the 
extruston-process, the support member 105. packer 110, first fluid conduit 115, annuiar 
seal 30, second fluid conduit 135, mandrel 145, and mandrel launcher 150 are moved 
from the wellbore 180. 
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in an alternative embodiment, the apparatus 100 Is used to repair a preexisting 
wellborn casing or pipeline. In this alternative embodiment, both ends of the tubular 
member 155 preferably include slips 160 and seals 165. 

In an alternative embodiment, the apparatus 100 is used to form a tubular 
5 structural support for a building or offshore structure. 

Referring now to FIGS. 2a, 2b, 2c, 2d, and 2e, an apparatus 200 for expanding 
a fobular member will be described. In a preferred embodiment, the apparatus 200 
includes a support member 205, a mandrel launcher 210, a mandrel 215, a first fluid 

1 o ZT 96 ^ ' tUbU ' ar m8mber 2251 SHPS 230 ' seate a shoe 240, and a second 
nuw passage 245. Ip a preferred embodiment, the apparatus 200 is used to radially 
expand the mandrel launcher 210 and tubular member 225. In this manner.the 
apparatus 200 may be used to form a wellbore casing, line a wellbore casing, form a 
P.pe ne. hne a pipeline, form a structural support member, or repair a wellbore casing 
Pipelhe or structural support member. «n a preferred embodiment, the apparatus 200 

15 Is used to clad at least a portion of toe tobular member 225 onto a preexisting structural 
member. 
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The support member 205 is preferably coupled to the mandrel launcher 210 
The support member 205 preferably is a tubular member fabricated from any number 
of conventional cornmerdaHy availabie materials such as, for example, oilfield country 
tobufer goods low aiioy steel, carbon steel, or stainless steel. The support member 
205, the mandrel launcher 210. the tubular member 225, and the shoe 240 are 
preferably selected to . fit through a preexisting section of wellbore casing 250 In this 
manner, the apparatus 200 may be positioned within the wellbore casing 270 In a 
preferred embodiment, the support member 205 is releasably coupled to the mandrel 
launcher 210. In this manner, the support member 205 may be decoupled from the 
mandrel launcher 21 0 upon the completion of an extrusion operation 

The mandrel launcher 210 is coupled to the support member 205 and the 
tobular member 225. The mandrel launcher 210 preferably are a tubular member 
havrng a variabie cross-section and a reduced wall thickness in order to facilitate the 
radial expansion process. In a preferred embodiment, the cross-sediona. area of toe 
mandrel auncher 210 at one end is adapted to mate with toe mandrel 215, and at toe 
other end. toe cross-sectiona, area of toe mandrel launcher 210 Is adapted to match 

IrrT' 9rea * ^ tUbU ' ar «*-■»'■ P^-d embodiment toe 

wal. to,ckness of the mandrel launcher 210 ranges from about 50 to 100 % of tne J 
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«; 851 ror exam P te - oiffieW country tubular aoods 

32 „. '■"*■'»•»* be removed Mm*. imJLZ 
"""Plalion or an ettuskin operation. 

W*»t* .are » number having a conic section fabricated „„, 

entTT!' -**■—»«»•» htgh saength aOoys. h a prefwred 

1***" ° P " ma " > ' expand *• >»ncher 2,0 and the hiutar 

^P^-rtx^the^oV^o 

» ««!(». ,n »P^ «mr« 1 i™, ( hee^^ 

* «P*-y p™*. , hard outer sufece and . ^ J?™^ 

reststence W tracts toughness. ,„ a „ 
220 ts prefer.* adapted „ ^ ^ J^-W 

and me^^s' f 15 10 - ?— * »*■ - -* 230 

ntnlr? '^'^^^"yfea^rn^ berfabricated 
•rem any numoer of conventional an™^ available materials such as ^ 
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example, low alloy steel, carbon steel, stainless steel ^ 

tubular goods. raoncated from oilfield country 

The slips 230 are coupled to the outside surface of th* #. * , 
5 ThesliDs^n««f« «u«*ae surrace of the tubular member 225. 

The sJios 230 maw expanded tubular member 225. 

^ T' reWWable **• ^ cart*, uppe, 

""M"™* *!. to a preferred emtpdlment. the '.lip, ao „ to .,„„' 

^*«»«Wn 9 *on.*« u tOI67S0.O0OW. ° *• adapted to support 

Th. ^^^^^^^ 22, 

The shoe 240 Is coupled to the tubular member 225 tk q b k ^« 
•^"m down* 8ul dB shoe „^ . 

— --^^^r^rtorr 

optimally provtd. . aukfc seal bet.™. ,„, member 225 in too wellbore, 

• memt>efS . and optimally facilitate the complete 
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During operation of the aDoaratus ?nn th. „„ — 
intoawBllhor»^nK • ratu *200, the apparatus 200 Is preferably lowered 

•» »*vb casino 275 InafZfT 235 * *" 9a » e ^ of 

* —a s ^reXm^r ^ 

seals 235. • ^ 90 «*. seal by the 

a nuiu passage ^45, and into the annular rpninn ota i 

220 a, »,,. ^ 285 ^ ««> and seab off Ihe Intel 265 of In. fluid nassaoa 
Hi pala ^ ? T "* °' aCSTOM tete, 2=5 o, Ina 
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rnud^emen., w . or stag mb, ,„ . ^ 

«ta»tan Che mandre, todler 210 ^ ^ J £ 
OM^™^ ™ caus« taunche, 2 ,„ ana ^ (ne "^ 

raduced dutmg the latter stages of the extrusion process In order ta 
«-«- *»« ,o me appafctoe 2qo. ta a p™^ embodta^ 

r^lr" 55 - '" 3 Prefemd *■ ■**» P™- causes Z 

215 to nwveta an arial director 235 P ss causes the 

J** '" us * ra * 9 ^ ^ 2e, m a preferred embodiment; upon the completion of the 
230. second «u,d conduit 235. mandrel 246. and mandrel launcher 250 .„ 

sees zzzr **■ - - 2w ' - - * — - 

member 255 pmfembly Include slips 260 and seels 265 

In an atemaflve embodiment the apparatus 200 is used to form a tobulaf 
tiln^supportforabulldlngoroffsnometmctum. 

I" a prafened embodiment, the tubular, member* 105 and 225- shoes 240 
' «•—>. cone taunc^e ,50 and 2,0; and expand conj us JJZ » 
Pmvta* eubstanbatV as daecHbed ,„ one or mom of tae^JlTs 
app.ca.ons: ,„ ulility patom appacaaon number dT 

*d ^ ^mj^^rz 

zr^r" appsc * n nu "*" 6<, ' ,o8 ' 558 • «- «— *™ * 
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number 2 791.3.02. Hled on 12-3-1999, which Calmed the benefit of the filing date of 
Phonal patent appHcation number 60/111,293, attorney docket number 25791.3, 

filed on 12-7-1998; (3) ufilHy patent app.lcation number . , attomey Q0 J 

number 25791.8.02, fi,ed on 2-10-2000. which c*^^fi7o7the filing da^ 
provisional patent applicatton number 60/119,611, attorney docket number 25791 8 
filed on 2-11-1999; (4) provision^ patent application number 60/121,702, attorney 

°2 rT 791 - 7 ' ^ 00 2 - 25 - 1 " 9: (5) - m ber 

ll alLt m8y T* nUmb6r 25791 - 12 " fi,6d ° n 2 - 26 - 1999 = < 6 > ~- 
patent apphcaton number 60/121.907, attorney docket number 25791.16. filed on 2- 

£TT; VJ?*"*"** app,ication "umber 60/124.042, attorney docket number 
25791.11. filed on 3-11-1999; (8) provisional patent application number 60/131 106 
attorney docket number 25791.23. fi.ed on 4-26-1 999; (9) provisional patent application' 
number 60/137.998. attorney docket number 25791,7, fiied on 6-7-19*- ( l" 
pmv,s,ona. patent application number 60/143.039. attorney docket number 25791 26 
fited on 7-9-1999, (11) provisbna. patent application number 60/146,203, attorney 
dock* number 25791.25, fited on 7-29-1999; (12) provisiona. patent application 

number attomey number 25791.29. filed on 9-16-1999- (13) 

provisional patent application number att _ D> .... 

Wfl1w ,. . , — — • attorney docket, number 

25791.34, filed on 10-12-1999; (1 4 ) pmvisiona. patent application number 

iTli'^J"^ 25791 36 ' fi,ed °" 1 °- 12 - 1999; (13 > P^s^en; 
appl,cat,on number 60/159,033. attomey docket number 25791.37, fiied on 10-12- 
1999; (15) provisional patent application number attomev 

W,* m on H**^ZZ:£ZZZ 
disclosures of these appBcaCons. 

. /"■<* en*x*™=„ts of the i^ento, have be*, show „ and 

desalbed, a wtfe re*,, of modificafa, changes end eubsWulion Is ooiUempWed In 
*e foreoc** dlsdosure. ,n some tahn*,, ^ (eatures „ „. present ^ 
may be emptoved Wthou, a ^responding use of .he other features. Accord** „ b 

30 Tr' e ^ aPPe,,ded » ^ - <" * — r cogent 

30 with the scope of the invention. 
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Claims 

1. An apparatus, comprising, 
a first tubular member; and 

a second tubular member coupled to the first tubular member; 
a mandrel within the second tubular member; 

a pressurized region within the'second tubular member above the mandrel; and 
a mechanism adapted for displacing the mandrel with respect to the second 
tubular member, 

wherein the first tubular member includes a defective portion, and wherein the 
second tubular member is positioned in opposing relation to the defective portion. 
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1. A method of coupling a tubular member to a preexisting structure 
comprising: • ' 

positioning the tubular member in an overlapping relationship to the preexisting 
structure; ■ 

5 placing a mandrel within the tubular member; 

pressurizing an annular region within the tubular member above the mandrel- and 
displacing the mandrel with respect to the tubular member. 
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2. The method of claim 1, further comprising: 

removing fluids within the tubular member that are displaced by the displacement 
of the mandrel. 



3. The method of claim 2, wherein the removed fluids pass inside the annular 
region. 

15 ■ . • 

4. The method of claim 1, wherein the volume of the annular region increases. 

5. The method of claim 1, further including sealing off the annular region. 

20 6 ^ e ^^claim5,whereinsealingofftheannu.arreg^ 
stationary member and sealing a non-stationary member. 



7. The method of claim 1, further including conveying fluids 



in opposite directions. 



25 8. Thememodofdaimt.furmerindudingcorweyingaprassur^ 
pressunzed fluid in opposite directions. 

9. The method of claim 1. wherein the pressurizing is provided at operating 
pressures ranging from about 0 to 9,000 psi 

30 

ia The method of cfcim 1, wherein the pressurizing is provided at flow rates ranging 
from about 0 to 3.000 gallons/minute. 

11. An apparatus for radially expanding a tubular member, comprising: 
35 a first tubular member; 
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